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IN THE MATTER OF: )
THE DOE RUN RESOURCES )
- CORPORATION )
881 Main Street )
Herculaneum, Missouri ) . -
) ‘Docket No. RCRA-07-2009-0005
Respondent. ) CERCLA-07-2009-0010
o ) . | .
Proceedings under Section 7003 of the )
Resource. Conservation and Recovery ) UNILATERAL ADMINISTRAT[VE -
Act as amended; 42 U.S.C. Secuon 6973; ) ORDER
and )
Section 106(a) of the Compmhensive )
Environmental Response, Compensation )
. and Liability Act, as amended, ) .
- 42 US.C. § 9606(a) )
y
1. JURISDICTIO REL ST

" 1. This Administrative Order (“Order”) is issued to Doe Run Resources Corporation,

(“Respondent” or “Doe Run”). Respondent is a New York corporation in good standing doing

* business in Missouri, This Order is issued pursuant to the authority vested in the Administrator

of the United States Environmental Protection Agency. (“EPA™) by Section 7003(a) of the

Resource Conservation and Recovery Act é“RCRA"), 42 U.S.C. § 6973(a), and delegated to the

Regional Administrators by EPA Delegation No. 8-22-A.

2. This Order is also issued under the authority vested in the President of the United

States pursuant to Section 106 of the Cdmprehensive Environmental Response, Compensation
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and Liability Act, as amended, 42 U.S.C. § 9606 (“CERCLA”) and delegated to the

Administrator of the EPA on January 23, 1987 by Executive Onder No. 12580, and further

delegated to the Regional Administrators on September 13, 1987, by EPA Delégation No.14-4-C.
| IL STATEMENT OF PURPOSE | |

3. ThisOrderpeﬂainstoﬂxeDﬁeRunOwnedandopemtedHemulanemn'lead smelter at
881 Main Street in Heroulaneum, Jefferson County, Missouri (the “Facility™) and residential
yards, day-care centers, schoolyards, parks and all other high child impact aress in the vicinity of
the Facility that have been or potentially are impacted by releases oflead asa result of the
smelter operation Mor transport of lead bearing materials to and from the smelter (“Site”). The
Order requires Respondent to conduct certain respons actions as detailed in the attached
Statemerit of Work (“SOW™), attached hereto s Appen&i:; A, which in general consist of
sampling and amlysns of thdentxal properties. | | |

118 EMILE_S_&U_M_) _

4. This Order applies to and is binding upon Respondent and its officers, directors,
employees, agents, §uccessors; assigns, heirs,'tx_'ustees,'receivers, and upén all persons, including, -
but not limited to, contractors and consaltants, acting on behalf of Respondént. Respondentis
joiﬁtly and severally mponsjble fo;- carrying out all actions reqmned of it by this Order. -Any '
change in the ownership or corporate status of Rcspondent including, but not lumted to, any
transfer of assets or real or personal property shall not alj.er Wmmtfs rw:p-onsibilitiw under
this Order. |




5. Respondent shall ensure that its contractors, subcontractors, and representatives
receive a copy of this Order and comply with this Order. Respondent shall be responsible for any
noncompliance with this Order.

| IV. DEFINITIONS

6. Unless otherwise expressly provided herein, terms used in this Order that are defined
in the RCRA or CERCLA statutes shall have the meaning assigned to them in that statute.
Whenever the terms listed below are used in this Order the folloufing definitions apply:

“ATSDR” shall mean the Agency for Toxic Substim_ces and Disease Registry.

“CERCLA” shall mean the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601, ef seq.

“Concentrate” or “lead concentrate” shall mean a lead production intermediary
product, derived from the physical concentration of lead sulfide ore that is
comprised of approximately 70 to 80 percent (700,000 to 800,000 parts per’
million) lead sulfide, otherwise known as galena, which is produced at
concentrator or mill facilities. Other metal concentrates, including, but not
limited to, copper and zinc concentrates, are also produced. '

“Day” shall mean a calendar day unless expmsly stated to be a workmg day.
“Working Day” shall mean a day other than a Saturday, Sunday, or federal

holiday. In computing any period of time under this Order, where the last day
would fall on a'Saturday, Sunday, or federal hohday, the penod shall run until the -
end of the next working day. :

“Doe Run facility” shall mean lead smelter located at 881 Main Street in
Herculaneum, Mlssoun

“Eﬂ'ective Date” shall be the date on which EPA signs this Order.

“EPA” shall mean the United States Environmental Protection Agency and any
successor departments or agencies of the United States. '

“Facility” shiall mean the Doe Run lead smelter as deﬁned in Section 101(9) of
CERCLA, 42 US.C. § 9601(9).



“Lead-bearing material” shall mean all granular or semi-granular product or waste
material which contains more than 400 milligrams per kilogram (mg/kg) of lead.

“Lead concentration” shall mean the proportion of lead in a given material, and is
usually measured in parts per million (ppm) or mxlhgmms per kilogram (mg/kg)
A measurement in ppm is equal to a measurement in mglkg

“Lead loading™ shall mean the amount of lead collected from a given area, and is
usually measured in milligrams per square foot (mg/ft%).

“MDHSS” shall mean the Missouri Department of Health and Senior Servnoes
“MDNR" shall mean the Missouri Department of Natural Resources.
“National Contingency Plan” or “NCP” shall mean thie National Oil and
Hazardous Substances Pollution Contingency Plan promulgated pursuant to
Section 105 of CERCLA, 42 U.S.C. § 9605, codified at 40 C.F.R., Part 300
including any amendments thereto.

“Order” shall mean this Unilateral Admnmstrauve Order, any amendments thereto,
and any documents mcorporated by reference into this Order '

“Ore” shall, mean the geologic formation rock which is mined and processed in
mills, concentrators, and/or smelters to produce lead and other heavy metals.

“Paragm’ph”— shall mean a portion of this Order identified by an Arabic numeral.

* *RCRA” shall mean the Resource Conservation and Recovery Act (also knownas . |
the Solid Waste Disposal Act), as amended, 42 U.S.C. § 6901, et seq:

“Respondent” shall mean The Doe Run Resources Corporation.

“Section” shall mean a portion of this Order identified by a roman numetal. and it o
may include one or more paragraphs. _ . ‘

“Site” shall mean the Doe Run facnhty, pubhc mads used to haul concentrate, ore,
or other lead-bearing materials in the immediate area of the Facility, residential
yards, day-care centers, schoolyards, parks and all other high child impact areas in
the vicinity of the Facility that have been or potentially are impacted by releases of
lead as a result of the smelter operation and/or tmnsport of lead bearing materials
to and from the Facnhty



“State” shall mean tile State of Missouri.
“Voluntary Properf'y Purchase area” shall mean an area located w%thin
approximately 3/8 of a mile of the Doe Run facility which included approximately
160 homes that Doe Run agreed to voluntarily purchase under a settlement with
the Mi;souri Department of Natural Resources.
“Work” shall mean all the activities and requirements specified in this Order.
V. EPA'S FINDINGS OF FACT |
7. Respondent owns and operates a primary lead smelter in Herculaneum, Missouri, The
* smelter is approximately 52 acres in size and is located at 881 Main Street, Herculaneum,
Jefferson County, Missouri. It has been operating for over 100 years and is the largest smelter of
its kind in the United States.
8. i{espondént is a New York'Corporation in good standing and doing business in
Missour. | | |
9 Rmpondent is engaged in the production of lead and other metals from what is -
conunorﬂy known as the New Lead Belt, or the Viburnum Trend, whxch began producing lead in
‘'southeastern Missouri in the mid-1960s and contmues production to this day. Ore from the
| mines is crushed, milled, and processed in order to form lead and other metal concentrates. Lead
~ concentrate commonly contains lead at concmtratiorixls greater than 70 percent (700,000 parts per
million). This lead concentrate is transported by truck over public roadways gppmxhhately 110
miles to the Doe Run facility fér smelting and refining.
10. Respoﬁdent., or its predecessors, owned and/or operated mining, milllin'gland

concentrating facilities in the New Lead Belt since production began there. As of August 1998,



all of the current ore and concentrate mined and hauled in the New Lead Belt is from
Respondent’s operations. -
. 11. EP_A’s enfdrcement.-related involvement with the Doe Run facility began over .
. ooncems with air emissions, children’s eletrated blood leads, and elevated lead‘llevels in
residential yard soils and home interior dust in Herculaneum. _
12, Puﬁuant to Section 108 of the Clean Air Act, the EPA promulgated a National
- Ambient Air Quality Standard (NAAQS) for lead on October 5,1978. The standard was 1.5
mxcrogmms of lead per cublc meter of air (ug/m’) averaged over a calendar quarter. On October
15, 2008, arevnsed standard ofO 15 microgram of lead in total suspended pmtxcles percublc
meter of air on a rolling three month average was promulgated. The area in the vicinity of the
Doe Run facility is demgnated as nonattmnment with respect to lead
13. As teqmred by Sectlon 110 of the Clean An' Act, the State of Missouri developed and
_submitted for EPA approval State Implementation Plans (SIPs) for lead attempting to attain and 7
lnmntam the NAAQS and thus control the amount of lead emltted into the air. However, the area
continued to fail to attain the standard. By 2000, the Broad Street air monitor in Herculaneum
“had recorded violations of the lead standard in every calendar quarter since that monitor was
established in 1992. .' |
14. Doe Run achieved attainment of the NAAQS for lead from the third quarter of 2002
through the feurth quarter of 2004, however, for the first through third quarters of 2005, the
Broad Street air monitor in Herculaneum again recorded exceedances of the NAAQS for lead. In
addition, the NAAQS for lead was exceeded at this monitor for three quarters in 2006, two

quarters in 2007 and 1 quarter in 2008. Doe Run and MDNR conducted discussions regarding




proposed control strategies to include i a revised SIP. MDNR revised the Missouri STP for lead
in order to attain the lead NAAQS in Herculaneum. Doe Run has consistently @mmm and
currently monitors concentrations above the ne;w 0.15 ug/m’ standard at Herculaneum. |

15. The Missour SIP for lead requires Respondent to implemént a Work Practice
Manual o address figitive lead emissions from the Doe Run facility. The Work Practice Mamal
_ states that “Temporary soufces of dust on paved surfaces outside the plant due to spillage of )
rsterials will be addressed so as to limit the reentrainment of those materials. Clean up to consist
ot" those materials being loaded into transfer vehicles.... Final cleanup will mcorporaie the us; of
floor sweep compound which will should [sic) adhere to the smaller pax;ticl&, inaking them
| easier to remove.” Despite this i'eqﬁirement, dust high in lead was found on the public streets
 outside the Doe Run Facility. |

16. In a 1992 Study by the Jefferson County Health Department the blood lead levels of

73 children within 1.5 miles of ﬂie Doe Run facilitly were assessed. F_orty (40) of the children |
 showed blood lead levels greater than 10 micr'oéraxﬁs per deciliter (ug/dl), the level of health
concem; 8 children showed blood lead levels greater than 20 pg/dl; and 2 children showed blood
lead levels greater than 30 pg/dl. From June 1992 to 'my 1999, ldocu'mented blood lead levels of
52 children in the vxcxmty of the Doe Run facility. showed blood lead levels greater than 10 pg/dl
inl5 chxldren and greater than 20 pg/dl in 3 children. _ .

17. The Agency for Toxic Substances and Disease Registry (“ATSDR”) and Missouri
Depaxﬁnent of Health and Senior Services (“MDHSS”) conducted an Exposure Investigation
(“EI") in Herculaneum in 2001 that concluded that the blood lead concentrations of 56% of

ci:jldren screened within Y mile of the Doe Run facility were elevated above the level of health _



concem, 52% of children screened within ¥ and % miles of the Doe Run facility were elevated,
and 35% of children screened within ¥ and % miles of the Doe Run facility were elevated. The -
El also concluded that lead in paint and water did not appear to be significant sources of lead
exposure in the children studied. | |

18. Prior to 2000, various soil sampling and analysis projects conducied by Doe Run, its |
contractors, and the Missouri Department of Health shawed lead levels in surface soils of homes
surrounding the Doe Run facility as high as 12,800 ppm. Accp:ding to Doe Run's data, the
average concentration of lead in the residential soils ;lvithin Y4 mile fxﬁm the Doe Run chiﬁty was
3,014 ppm. Natu.;al background levels of lead in agricultural soils in this area (outside the
influence of the Doe Run facility) are in the range of 25 to 40 ppin, and EPA’s level of concem
for residential yards is 400 ppm. | |

19, In 2001, in response to the exceedances of the NAAQS for lead, elevated blood lead

levels in childxen,.and elevated lead levels in residential yands, EPA, MDNR, and Doe Run
entered into an Administrative Order on Consent; Docket No. RCRA-7-2000-0018 and
CERCLA-7-2000-0029, which required Doe Run to, among other things, install air controls,
sample and clean up contammated residential properties, and perform inthiéations of the nature
and extent of lead, cadmium, and zinc contaﬁxinaﬁon in soil, sediment,.surface watér, and |

20. Pursuant to that administrative order, Docket No. RCRA-7-2000-0018 and
CERCLA-7-2000-0029, and subsequent additional work and modifications, Doe Run continues

to, among other things, sample and replace lead contaminated residential yard soils above 400




pgrts per million lead in Herculaneum. As of January 1, 2009, approximately 501yards have had
contaminated soil replaced with clean soil. | ‘
21. In addition, in April 2002, MDNR entered into a Settlement Agreement with Doe
Run which, among other things, établished the Herculaneum Voluntary Property Purchase Plan.
It required Doe Run to make purchase offers to approximateiy 160 homeowﬁers living within
‘the designated Voluntary Property Purchase area, comprised of a specified area within |
" approximately 37# of a mile of the Doe Run facility. Asof Januar‘y 2006,.'twenty-nine
homeowners chose not to-a'ccept purchase offers for their properties, and those properties remain
occupied by those residents. |
| 22. For the last several years, the pﬂma;y mode 6f transporting ore, concentmfe, ahd/or "
lead bearing materials between the Doe Run ﬁciliﬁw has been by trucks using public roads and
stréets. The primafy haﬁl route through the Cify of Herculaneum used by trucks traveling to and
from the Doe Run facility goes through residential areas and inciudes éortions of Station Street,
BtOWi'l Street, and Joachim Avenue. A secondary haul route is also used. which includes
portions of Main Street and Joachim Avenue. Numerous residences are located along the hauling
- routes. | | |
B August 2001, MDNR personnel résponded to citizens’ complaints about dust

coming off trucks on their way to and from the Doe Run facility and dust in long, narrow piles

along the haul route streets in Herculaneum. Samples-taken by MDNR from the primary haul
" route along Station Street were as high as 300,000 ppm of lead. EPA sampling and analysis
confirmed the existence of high levels of lead on the streets in Herculaneum used by Doe Run as

haul routes, and also showed that many residential yards and parks hlong the haul routes

9 -



contained higher lévels of lead than those located in the same genergl area but not along a hanl
route. A number of residences along the haul routes had levels of lead in soil greater than 10,000
ppm. Sampling and analysis of road shoulders adjacent to.residéntial yardé along the haul route '
revealed lead cénoentrations in several samples in the 20,000 to 40,000 ppm range, with two as
| high as 74,506 ppm and 9,6,8'00 ppm.

' 24. In response to the high levels of lead on and along the hailing routes in
Herculaneum, on September 25, 2001, MDNR issued an Order to Abate and Cease and Desist
Violaﬁoﬁs (“Cesse and ﬁesist Order™) t Doe Run, requiring. that Doe Run, among other things,

ensure that all trucks and other vehicles leavmg the faclhty are clean and free of léad concentrate

* .-and slag dust, take all steps necessary to ensure that every vehlcle is free of material which could

cause fugitive emm;ons or contaminate roads, and clean haul routes in Herculaneum. Afteran
| appeal by Doe Run, the Cease and Desist Order was resolved through an April 2002 Settlement
Agreement; between MDNR and Doe Run, which required, among other things, modifications to,
and implementation of, a Transportation and Materials Handling Plan addressing the above
acﬁonsl | | |

'25. In December 2001, in response to the high levels of lead in the Heroulaneum streets
used as haul routes, high levels of lead in residential yards along the haul routes, and high levels_ '
of lead in residential interior dust, EPA and Doe Run entered into an Administrative Order on
Consent, Docket No. CERCLA-07-2002:0038 for the Herculaneum Lead Smelter Site, which
required Doe Run to, among other things, expedite residential soil cleanups for yards with very

high levels of lead and where children reside, conduct interior dust cleanups, and develop and
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implemeﬂt a Smelter Transportation and Materials Handling Plan to minimize, using best
management practices, the release of lead to the commumty as a result of Doe Run’s activities.
26. “The Doe Run Herculaneum Smelter Transportation Plan and Materials Handling

Plan” was approved by EPA in July 2003, and sets forth, among other things, traffic zones and
- flow within the smelter to reduce track-out of lead cohtamination, operaﬁon of an automated
undercarria_ge truck wash for vehicles to use prior to leaving the smelter, operation of dry street
sweepers within Herculaneum, and a spill response policy.

~27. Pursuant to the EPA administrative order, Docket No. CERCI..A-O7-2002—0038, Doe
Rﬁn 'continues to, among other things, implement the EPA-appmvéd Transportation Plan and
" Materials Handling Plan, including operation of the automated undercarriage truck wash and
street sweeping.
28, In2003 and 2004, street sampling and analysis at locations in Herculaneum at Station
‘and Main Streets .in the inbound traffic lanes (ioward the Doe Run fa-cil-i_ty) indicated lead
concentrations of 2,582 ppm and lead loadings of 0.854 mg/f’. Sampling and analysis at
locations at Station and Main Streets in the outbound traffic lanes (away from the Doe Run
facility) indicated lead concentrations of .9’261 ppm and lead loadings of 1.92 r‘r.lg/ﬁ2 in 2003 and |
2004, | ' | |

29, In 2004, the Joachim Avenue bridge was closed to truck traﬁic, meaning that truck
traffic is using the Main Street haul route as the primary haul route to and from the Doe Run
facility. The Main Street haﬁl route passes through occupied residential neighborhoods outside
the scope of MDNR’s Voluntary Property Purchase area. |

30. A road edge soil sample collected on March 22, 2004; from a residence along the
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haul route in Hmmane_im App'roximately 875 feet-fiom the Doe Run facility, revealed a lead

| c'q'ricentration of 2,603 ppm. The road shoulder soil was previously excavated and replaced in
.Ja'nua.ry 2002. Replacement soi is required by EPA to be below 240 ppm lead, but was generally
below 100 ppm lead in all Iocauons

31. On November 16, 2004, MDNR dlsapproved Doe Run’s Transportation and
: Mﬁterials Handling Plan due to ongoing lead deposition along haul routes in Herculaneum, and
Doe Run’s failure to address MDNR's commenbs on the Plan.

32. Street samplmg and analysis results from samples collected by EPA on November 7
200.5, from the exit road of the vehicle wash station at the Doe Run facility revealed a lead
concentration of 233,000 mg/kg and a lead loading of 20.5 mg/f. Street sampling and analysis
on the same date ﬁ'om'the outbound traffic lane from the Doe Run fac‘:ility.at Main Street and
Curved Street levealed a lead concentrahon of 185,000 mg/kg and a lead loading of 12 mg/f’.

33. All of the street samples collected in the outbound lane (fmm the Doe Run faclhty) at
Main and Stanon Streets in 2005, were above 55,000 ppm lead conce_nu'ahon and 3.00 myﬂ2
lead loadmg, thh the highest sample showing a lead concentration of 174 000 ppm and a lead
-loadmg of 9.92 mg/ﬁz

34. Outside the lmmedxate area of the Doe Run faclhty, three out of four of the street
: samples collected in the outbound lane in front of 543 Mam Street in 2005 were above 22,300
.. ppm lead concentration and all the samplw were above 2.9 mg/ft? lead loading.

35. Respondent’s concentrate, ore, and lead be_aring materials on and albng the publicly
uﬁveled streets used to haul those materials in Herculanem;i is available for direct human

' e::(posure and may migrate and be tracked into nearby residents’ yard and homes.
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\ 36._ In May 2007; in response to many of the transportation issues, EPA and Doe Run
entered into an Administra‘tive Order.on Consent, Docket No. RCRA-07-2007-0006 for ﬁe
Transportation and Haul Routes, Southeastern Missouri, which required Doe Run to, among
other things, construct vehicle wash stations at all Doe Run facilities where concentrate, ore or
le'ed-bearing materials are transferred on or off vehicles, perform roadway and street washmg
around these facilities, perform saxﬁpling and analysis af certain residential properties and along
roadways where the lead-bearing materials are being transported and report the results of these
activities to EPA. | -

37. Analysis of the potential hazard to humans from ingestion of lead depends on
accurate information on a number of key parameters, including lead concentration in
environmental media, intake rates of each mediern, and the rate and extent of lead absorption by
the body from an ingested medium, or “bioavailability’;. .Knowledge of lead bioavailability is
important because the amount of lead that actually entérs the body from an ingested medium
depends on the physical-chemical properties of the lead and of the medium. |

38. Bloavallablhty is typically measured as the fmctlon or percentage of lead that is
absorbed by the body following an exposure of some speclﬁed amount, duration, and route, -
usually oral. Bioavailability of lead may be expressed as absolute bioavailability or relative
bioavailability. Absolute‘ bioavailability (ABA) is the ratio of the amount of leed absorbed
compared to the amount ingested. Relative bioavailability (RBA.) is the ratio of the ABA of lead
present in some test material compared to the ABA of lead in a reference material, usually lead
acetate, which is expected to completely dissolve when ingested.

39. When reliable site-specific data are lacking, EPA typically employs a default RBA

13-



value of 60% for lead in soil or dust'compare'd to soluble lead in water, for both children and
adults, in evaluating potential risks to buman health from lingejstion of the soil or dust and
| computing risk-besed cleanup levels. If site-specific data reveals that the RBA for lead in soil or
duist is higher than 60%, this indicates that absorption of, and hezands from, lead in that soil or
dust is higher, and site-speciﬁc cleanup levels may need‘to be adjusted downward. | |
40 In May 2002, Doe Run released results of its “Haul Road Rlsk Assessment” for
Herculaneum. The Risk Assessment was prepared by Doe Run to evaluate the human health
risks from exposure to lead in street dust along the haul roads used by-the trucks hauling
concentrate to the Doe Run facility. The Risk Assessment concluded that the RBA of
concentrate was 1%, street dust lead concentrations of 95,000 ppm were protective of human
hea,lﬂ:, and street dust lead concentrations djd not pose a s:gmﬁcant health risk for adult or child
pedwtnans along the haul routes in Herculaneum.
41. EPA and MDHSS expressed a number of concerns with the validity of Doe Run’s
Risk Assmnent, including flaws in the methodology, incomplete documentation, calculation
errors, and inappropriete smpple inputs for modeling. Both agenciw expressed concern with the
“fact that the assessment was restricted to a smgle exposure pathway, that is, direct exposure to
conoentrate m the road, without considering the cumulative risk associated with exposure to
' other media such as lead—contaminated yard soil and house dust.
 42. Beginning in September 2004, EPA conducted a bioavailability analysis of lead from
a composite of interior house dust samples collected from several Herculaneum residents’
vacuum bags, and a composite of soil samples collected from several' Herculaneum residential

" yards. The bioavailability study, finalized in May 2005, revealed that the house dust had a RBA
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.of 52%, and the soil had a RBA of 97%.

43. EPA conducted a second bioavailability study to further examine whether lead
concentrate transforms in the soil environment to a mbr_e bioavailable form. In this study, fill dirt
ﬁsed in the remediation of residential properties in Herculaneum was mixed with concentrate
dehvered to the Doe Run facility, and the concentrate-soll ‘mixture was allowed to weather in
nearby off-site soil plots. Bioavailability results conclude that the concentrate-soxl mixture had a
RBA of 82% after one year of exposure to the environment.

44. In conjunction with the 2005 bioavailability analysis, EPA conducted a lead
characterization study, or “speéiation” study; on the Herc\uanémn community and Doe Run
faciiity media in order to determine the sources of lead iﬁ rgsidenﬁal contaminated soils'and
interior house dusts surfounding the Doe Run facility. Samples were collected from residential
yards, msi&ents" vacuum bags (which were also used for the 2005 bioavailability analyéis), and.
roadsides, and w@pmd with samples from inside the Doe Run facility, slag piles, and haul
routes. |

45 Specxatxon results from smelter operation samples, including concentrate, slag, and
baghouse dust, revea.led a predommance of galena (PbS), cerussite (PbCO3), anglesxte (PbSO4),
anglesite+ (Pb,.,SO4-OH), native léad (Pb), and lead oxide (PPO).

.46’ Roadside and residential interior dust sample lead masses were dominated by galena,
cerussite, and anglesite. Residential soil sémple lead masses were dominated by galena,
cerussite, manganese hydroxide, and phbsphates. The residential soils cohtaif; source-traceable
lead fonps similar to those observed in interior dust samples, however, the “soil interacting”

forms, manganese oxide, iron oxide, and phosphate, are more prevalent as is typical in developed
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soil environiments. These compounds are the result of soluble lead sorbing onto manganese, iron,
and/or phoéphoms minerals in soils.

47. The speciatien study report concludes that the madgide, residential linterior dust, and
residential soil samples all contain source-traceable lead forms from activities associated with
smelter operations, inclu&ing smelter-stack emissions, fugitive emissions from hauiing and
storage, and waste and concentrate spillage.

' 48. The speciation study report also concludes that neither paint nor gasoline is a
significant lead contributor in Herculaneum. The report explains that speciation analyses cannot
rule out leaded gasoline as a possible lead source, since the forms of lead emitted from leaded
fuels are generally very soluble axlld wox.xld have released their lead to be sorbed onto the “soil
| interacting” fofmsf Howevet_', ahumber of factors suggect that this is unlikely to be a significant
| 1&«1 source: (1) numerous studies have shown that soil-lead conoenttatxons from gasoline

dummsh rapidly to-backgmuhd. levels within a few meters distance from a major road; (2) some
studies have further shown that unless traffic volumes are large, greater than 5000 vehicles per
day, lead conce;xn*eﬁons above background are not found; (3) traceable forms of lead that are
found in residential soils are related to the Doe Run faciiity; and (4) residential lead
' concentrations are significantly greater than similar-size communities that have no
mining/milling/smelting activities. ‘ |
49. The ATSDR has concluded that exposure to leed can have adverse health affects on
- multiple human organ systems. . Exposure to lead can affect adults, but children -less than six
- years old, and unbom children whose mothers are exposed to lead, are especially vulnerable to

the effects of lead poisoning. In children, the ATSDR has concluded that lead can cause adverse
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health effects on the central nervous system. Medical literature has reported an association

between lead exposure and reduced intelligence qilotient scores. Humans may 'be exposed to
lead through ingestion of contaminated soils and dust or by iMmlaﬁon of lead particles in the air.

| Lead has many toxic effects on human health and is a' cumulative toxicant. A significant amount

of lead that enters the body is stored in the bone for many years and can be cdnsid'emd an

irreversible health effect. |

50. EPA and MDNR have continued to monitor soil lead levels in previously excavated
residential yards and road shoulders, lead levels in streets, residential interior dust, and air
monitoring data within Herculaneum, Analysis of the soil data monitored by EPA shows a
' statistically siglﬁﬁcaﬁt upward trend in lead levels in residential surface soils within 0.8 miles of
the Doe Run facility, and with many samples revea]mg lead concentrations above 400 ppm,
EPA'’s level of coneéﬂn. Indicag_ions are that reéontaminaﬁ'on i_s occurring beyoﬂd MDNR’s
Voluntary Property Purchase area.

51. In June 2609, Doe Run provided to EPA the results of the residential yard sampling -
and analysis and road edge sampling and analysis conducted by Doe Run on properties in the -
area of the Doe Run facility. Ofthe 37 residentil properties sampled in 2008 and 2009, 25
properties had lead concentrations in at least one sample above EPA’s level of concem of 400 .
ppm, and 20 of these propérties had already been gleaned up at least one time. Of the 134 road,
| edge samples, 118 had lead concentrations ebove 400 ppm, with a high soil le;ld concenuaﬁc;n of
31 ,3.';3 ppm. | .
52. Ina letter dated, September 29, 2008, in response to continuing upward trends in soil

lead levels in residential yards in Herculaneum, EPA rqéommended that Respondent sample all
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msndenhal propertlw within one mile of the Doe Run facllnty on a regular basis. Doe Run has
not performed addmonal sampling and analys:s of all resndentxal propemes w1thm one mile of
the Doe Run facllnty. The June 2009 data results confirm the upward trend in soil lead levels in |
resndenual yards in Herculaneum |
VL. CONCLUSIONS OF LAW AND QE:IERMINATION
| 53. Requndeht is a “person” as defined in Section 1004(15) of RCRA, 42 US.C. §
| 6903(1 5), and Section 101(21) of CERCLA, 42 US.C. § 9601(21). o

54. The Site, includihgthose resndennal properties located within one mile of the
Hetculanemp lead smelter, is a “facilify” wnthm the m'e’aning of Séctjoh 161(9) of CERCLA, 42
USC.§ 9601’(9). '

- 55. The Lead concentrate, ore, and other lead-bearing materials on the pubhc roads, road-
| sides and resideatial yards surrounding the Doe Run facility is discarded material, and thus a
*solid waste® as deﬁned in Section 1004(27) of RCRA, 42 U S .C. § 6903(27). -

56. The Lead concentrate, ore, and other lead-bearing materials on the public roads, road- -
sndw and residential yards surroundmg the Doe Run facility are “hazardous substances™ as
defined by Sectxon 101(14) ofCERCLA, 42U.8.C. § 9601(14).

" S7.The presence of solid wastes in the residential yands and along the roads resulted
: from the past or present handling, storage, treaiment, transportation, and/or dlsposal of solid
wastes.

| 58. Present conditions at the Site dmy present an lmmment and substantial endangerment
to human health and/or the environment within the meaning of Section 7003(a) of RCRA, 42

USS.C. § 6973(a).
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59. The conditions at the Site described in the Findings of Fact above constitute an actual
or threatened release of hazardous substances from the facility as defined in Section 101(22) of
CERCLA, 42 US.C. § 9601(22). |

60. Reopondent has contributed or is contributing to the handling, transportation, or
disposal of solid wastes at the Site thhm the meaning of RCRA and its implementing
reguletions.

61. The actual of threatened release of hazardous substances from the Site may present
an imminent. and substant‘ial endangerment to the public health; welfare, or the mvimnﬁmt
within the meaning of Section 1oé(a) of CERCLA, 42US.C. § 9606(a). | |

62. The actions required by this Order are necessary to protect public health, weifare, or
~ the environment and are not inconsistent tne NCP 40 C.F.R., Part 300, and CERCLA.

63. Respondent is the “owner” of a facility within the meaning of Section 107(a)(1) and
107(ax2) of CERCLA, 42 US.C. §§ 9607(a)(l) and 9607(a)(2).
VIl NOTICE TO STATE AND LOCAL AUTHORITEES
64. ThelState of Missouri and appropriate local authorities have-been notified of the
. issuance of this Order pursuant to Section 7003(c) of RCRA, 42 U.S.C. § 6973(c) and Section.
106(a) of CERCLA, 42 l-J.S.C._§ 9606(a). , |
VIIL ORDER
65. Based upon the foregoing, Respondent is hereby ORDEREﬁ to perform the activities -
" described in Section IX of this Order and all other activities required by this Order. .
IX. WORK TO BE PERFORMED
66. Eﬂ of Intent to C mp!x, Respondent shall notify EPA in writing within seven (7)
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days of the Effective Date of this Order of Respondent’s irrevocable intent to comply with this
Order pursuant to Section XIV below. Failure of Respondent to provide such notification within
| ﬂns time period shall be a violation of this Order.
67, Project Coordinator. Respondent shall nofify EPA in writing within five (5) days of
. u;'e Effective Date of this Order of the name, address, phone number, electronic tna.il'address,' and-
qnaliﬁcations of its Project Coordinator, who shall be responsible for administration of all the |
| Respondent s actionis required by this Order. The EPA Project Coordinator will be Jim Aycock
Respondent shall direct all submmswns required by this Order to Mr. Aycock atUsS. EPA,
- Region 7, 901 N. 5'h Street, Kansas City, Kansas 66101. Copies of all submissions required by
' tlnis Order shall be sent to Mr. Tom Judge, Missouri DMmt of Natural Resou;ces,
Hazardous Waste Program, P.O. Box 176, Jefferson City, Missouri 65102-0176. Each Project
‘_ Coordmator shall be reSponsible for overseeing the lmplementatnon of tbls Order. EPA and
'Reepondent have the nght to change their respective Project Coordinators. The other pany must
be_ notified in writing at least ten (10) days prior to the change. EPA reta.ms the right to
disapprove of any Project Coordinator named by Respondent. If EPA disapproves of a selected
._ Pnoject Coondinator, Respondent shall retam a different Project Coordinator and shall notify EPA
of that person’s name and qualifications within two (2) working days following EPA’s L
di:sapprova]. Receipt by Respondent's Project Coordinator of any notice or communication from
EPA relating to this Order shall constitute reqelpt by Respondent. |
68. Smplmg and Reporting, Respondent shall sample for lead in the surface so:l and
| gmvel driveways of all occupied residential properties in Herculaneum, MISSOIII‘I that are located

within a 1 mile radius of the Doe Run facility in Herculaneum, Missouri in accdrdance with the
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attached SOW (Appendix A). Within fourteen (14) days of the Effective Date of this Order,
- Respondent shall begin sampling and analysis of the tesideﬁtial propertlw Respondent shall
complete this sampling and analysis within sixty (60) days of thé Effective Date of this Order. _
Respondent shall provide thé results of the sampling and analysis in a report to EPA within %
days of the Effective Date of the Order (30 days aﬁer completion of sample collection). All
. sampling and analysis shall be conducted consistent with the Quality Assurance Project Plan
(QAPP) attached to this Order as Appendix B. | '
| 69. _C_om Respondent shall perform the Work itself, or retain one or more -
 contractors to perform the Work. ‘Should Respondent elect to conduct the Work itself, it shall
notify EPA of 1ts qualifications to perform the Wofk within seven (7) days of the Effective Date
of this Order. Should Respondent. retain a contractor to conduct the Work, Respondent shall
- notify I;ZPA of the name and qualiﬁcéﬁons of ‘each contractor thhm seven (7) days of the
Effective Date of this Order. Respondent shall also notify EPA of the name and qualifications of
any other contractor or subcontractor retained to conduct any portion of the Work under tﬁis |
Ordet at leas't two (2) days prior to cdmmenceme;lt of such porﬁon of the Work. EPA retams the
.ﬁght to disapprove of any party Respondent selects to conduct the Work. If EPA disapproves of '
: Résmndent’s sgleétion, Respondent shé:ll proposé a different party to perform the Work and shall
" notify EPA of the name and qualiﬁcatio.ns of that party w1thm two (2) working days of EPA’s
disapproval. . _

70. Respondent shall undertake and complete all of the Work to the saﬁsfacﬁon of EPA,
pursuant to RCRA § 7003, 42 U.8.C. §6973. All of the Work performed under this Order. shall

. be under the direction and supervision of Respondent’s Prﬁject Coordinator and shall be in
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accordance with the terms of this Order.

71. The Work undertaken pursuant to this Order shall be conducted in compliance with
all applicable federal and state requirements, EPA guidances, policies and procedures, and with
this Order, and is subject to EPA approval.

72. Health and Saf_e_tx Plan. ReSpondent shall develop a Health and Safety Plan for
: re;view by EPA. It shall be mplement_ed during the Work performed under this Order. The
Health and Safety Plan shall comply with applicable Oc;ct_xpational Safety and Health
Adnumstranon (OSHA) regulanons

73 In addmon to the actions dwcnbed above Respondent shall continue to 1mplement
the actions required by Administrative Order on Consent, Docket No. CERCLA-07-2002-0038
Administrative Order on Consent, Docket No. RCRA-7-2000-0018, and CERCLA—7-2000-0029
~ and Adxmmstratxve Order on Consent, Docket No. RCRA-07-2007-0008

74. Deliverables. EPA will review Respondent’s plans, reports, and any other documents
submitted pursuant to this Order (“deliverables”), and will nonfy Respondent in writing of EPA’s
approval or disapproval of each such deliverable. In the event of EPA’s disapproval, EPA shall
specify in writing any deficiencies in the submission. Respondent shall modlfy the submission to
incorporate EPA’s comments, and shall submit the amended deﬁvemble to EPA within fifteen

| (l 5) days. Upon resubmission, EPA, in its sole discretion, may either approve the docume;nt, or
if EPA d&crmirm that the document does not adequately address the coments provided by
EPA, EPA may mﬁlptemliy modﬁ'y the document, aﬁd will provide Respondént with a copy of
the document as modified by EPA, to be implemented in accordance with any modifications. If,

. upon resubmission, a documént, or portion thereof, is unilaterally modiﬁed by EPA, Respondent
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| will be deemed to have failed to submit such plan, report, or documex;t timely and adequately and
as a result, may be in violation of this Order.

- 75. All deliverablés required to be submitted to EPA under this Order, shall, upon
ﬁppmval or modiﬁcaﬁén by EPA, be incorporated into and be enforceable under this Order. In
the event EPA approves or modifies a portion of a deliverable required to be submitted to EPA
under this Order, the approved or fnodiﬁed portion shall be enforceable under this Qrder.

_76. Quality Assurance. Respondent shall perform the Work consistent with the QAPP
attached to this Order. This QAPP was developed for site characterization of residential
properties in Herculaneum, Missouri. The original documen't was prepared in 2001 and has been
updated in 2007 and 2009, |

77. All sampling and analyses performed pursuant to this Order shall conform to EPA
direction, approval, and guidance regarding sampling, quality essurance/quality control
 (“QA/QC™), data validaﬁon, and chain of custody procedures in accordance with the appropriate

EPA guidances, including “EPA Requirements for Quality Assuranoe Project Plans for |
Environmental Data Operations” (EPA QA/RS. EPA/240/B-01/003 (March 2001)) and
“Guidance for Quality Ass;urance Plans” (EPA QA/GS.' ﬁPAIZ40/R—02/009 (December 2002)), as
well .as any other such applicable guidance identified by EPA. _ |

| 78. Split Samples. Upon request by EPA, Respondent shall allow EPA or its aithorized
representatives to take split or duplicaié samples of any samples collected by Respondent while -
pedoﬁMng Work pufsuant' to this Order. EPA shall have the right to take any additibna] samplé

that it deems necessarj.
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79. Respondent shall ensure that all Iaboratories it uses for analyses participate in a
.. QA/QC progmm equivalent to the prog:nm that EPA follows. Reepondent shall, upon EPA’s
request, make arrangemenls for EPA to conduct a perfomtanee and QA/QC audit of the
- laboratorm chosen by Respondent, whether before, during, or after sample analyses Upon
| EPA's request, Respondent Ishall have its laboratories perform analyses of samples provided by
EPA to demonstrate lnboratory QA/QC and performance. If the audit reveals deficiencies in a
laboratory's performance or QA/QC, Respondent shall submit a plan to address the -deficiencies
and EPA may require resampling and additional analysis.

| 80. Site Access. Pursuant to Section 3oo7'(_a) of RCRA, 42 U.S.C. § 6927(a), -
Respondent shall provide access to the Site at re_asonable txmes to EPA, EPA'o contractors and
' oversight officials. Respondent shall also provide access at reasoneble times to EPA, EPA’s
conuaotors and oversight officials to all records and documentation in ite possession or control,
inolnding those records and documents in the possession or control of Respondent’s contractom
and empl‘otlees,‘ related.to the conditions at the Site and the actions conducted pursuant te this |
Order. Respondent shall use its best effotte to gain aocess to areas owned by or in the possession
_ of someone other than Respondent, as necessary to implement thls Order, as descnbed in
Paragraph 82. Such access shall be provided to EPA, its contractors and oversight officials.
These individuals shall be neunitted to move freely about the Site and appropriate off-site areas
in. Order to conduct actions, including, but not limited to, smpling and analysis, that EPA
detennmes to be neoessary EPA, its contractors and oversight otﬁc:als shall noufy Respondent
of their prwenee on the Site by presentmg their credentials. All parties with access to the Slte

und,et tlus paragraph shall comply with all health and safety plans and regulatlons.
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81, Pursuant.to this Section, any denial of access by Respondent at reasonable tifnes to
any portion of the Site property where a request for access was made for the pm-ppses. oi‘ |
enforcing the requirements of RCRA or this Order shall be construed as a violation of the terms |
~ of this Order o |

-82. WQ‘ Where action under this Order is to be permeed in areas
owned by, or in poéswsion of, sOnl:e'o.ne other than Respondent, Respondent shall use its best
efforts to obtain ali necessary access agreements within two (2) days of performing any Wotk for
which access is necessary or as otherwise specified, in writing, by the EPA Project Coordinator.
Any such access ngt shall provide for access by EPA apd its repmsentatﬁ&é to move
ﬁ‘eel)" in order to conduct actions that EPA determines to be necessafy. The access agfe_emént
shall speclfy that Respondent is not._ EPA's WMVe with respect to any liabilities associated .
~ with activities to be performed. Respondent shall p;oﬁde EPA’s Pioject Coordinator with copies |
of an}; access agreements. 'R@ondeﬂt shall immediately nbﬁfy EPA if after using Respondent’s
bes;t_ efforts 1t is unable to obtain such agregments within the time required. Best efforts as used
in this pa:rlagraph shall inciude, ata miniinum, a certified letter from Resi)ondent to the present
owner of such pn:)perty requesting access agreements to allow Respondent, EPA, and EPA's
- authorized represeniativw to enter such pmperty, and the offer of payment of reasonable sums of .

mbney in consideration of granting access. R.wpbndeﬁt shall, witﬁip ﬁve ) da);s of its receipt
ofa denal of access, submit in writing to EPA, a description of its efforts to obtain access. EPA
may, at ité discretion, assist Respondent in obtaining accws In the event EPA obtains access, |

Respondent shall undertake the Work on such property.
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X. RECORD RETENTION
83. Until ten (10) years after prohdent’é recelpt of EPA’s notiﬁc;ation pursuant to
Section XIX (Modification and Termination) of this Qrder, Respondent shall p@e and retain
all non-identical copies of records and documents (including those in electronic form) which
relate in any manner to the performance of the Work required under this Order. Resp;mdent shall
also instruct its contractors and agents to preserve all such documents for a period of ten (10)
years. | |
X1. OPPORTUNITY TO CONFER
| 84. The Respondent may, withixi three (3) days after the Effective Date of this Order,
request a conference with EPA to discuss this Orfler. The conference must be scheduled‘ to occur
on or before July 13, 2009, | |
 85. The purpose and scope of the conference shall be limited to issues involving the
implementation of the Work required by this Order and the extent to which Respondent intends
to comply with this Order. This conference shali not constitute an evidentiary hearing, and shall )

not constitute a proceeding to challenge this Order Any such conference shall not give

Respondent a right to seek review of this Order, or to seek resolution 6f potential liability, and no
official stenographic record of the conference shall be made. Respondent may appear in person
or by an attorney or other representative at any conference held pursuant to prondem’s_ request

hereunder A request for a conference with EPA does not in any way delay or continue any of the

deadlines or Work to be performed by the R&pon@ient.
o 86. Requests fora conference shall be made by telephone followed by written.

confirmation mailed by the following business day to the EPA Project Coordinator.
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XII. COMPLIANCE WITH OTHER LAWS -

87. Respondent shall perform all actions required pursuant to this Order in accordance
with all applicable local, state, and federal laws and tegl.tlations. Respondent sh:_zll obtaih or
cause its representatives to obtain all permits and aopmvals necessary under such laws and
regulations in a umely manner so as not to delay the Work required by this Order.

XII. EMERGENCY RESEOMSE AEQ NOTIFICATION OF RELEASES

88. In the event of any action or occurrence durmg the performance of the Work which .
causes or threatens arelease of ha;andous waste or hazardous substances from thie Site that
| constitutes an emergency situation or may present an immediate threat to public health or welfare .
or the environment, prondent shall immediately take a.ll'appropriate action to minimize such
emergency or threat in accordance with all applicable prowsxons of this Order, and shall
munedtately notlfy the EPA's Project Coordinator. prondent shall take such mmedxate and
' appropriate actlons in consultation w1th EPA's iject Coordinator. In the event that Respondent .
- fails to take appropnate response action as réquired by this paragraph, and EPA takes such acuo,n. N
mstead, EPA reserves the right to pursue cost recovery.

89. In addition, in the event of any release of a hazardous substance from the Site,

- Respondent shall immediately notify the EPA i{egiona.l Spill Line at (913) 281-0991 and the
National Response Center at (800) 424-8802. Respondent shall submit a written report to EPA
within seven (7) days after each release, setting forth the events that occurred and the measures
taken or to be taken to mitigate any release or endangerment caused or threatened by the release
and to prevent the reoccurrence of such a release. Tlns reporting requirement is in addition to,

not in lieu of| reporting under Section 103(c) of CERCLA, 42 U.S.C. § 9603(c) and Section 304
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.of the Emergency Planning and Comm;lnity Right-to-know Act of 1986, 42 U.S.C. 42 U.S.C. §
11004 et seq. '

90. Respondent shall provide, within seven (7) days after the effective date of this Order,
written notice to EPA stating whether Respondent will comply with the terms of th{s Order. The
notice shall be sent. to EPA’s P'x;oject Coordmator If Respondent does not unequivocally commit |
to perform the Work require-tll by this Qrder, Respondent shall be deemed to have violated this
Order and to have failed or refused to comply with this Order. The absence of a response by
EPA to the notice required by this paragrcph shall not be deemed to be acceptance of any |
Respondent’s cséertions. ' o _

XV. ENFORCEMENT AND RESERVATIONS |

91. The United Statcs; reserves the right to bring an action aéainst Respondent pursuant
| to CERCLA for recovery of any costs incurred by the United States related to this Order. |
. 92. Notwithstanding any other provision of this Order, EPA reserves the right to perform

its own studies, complete the Worl; (or any portion of the W_ork) required by this Order, and seek
relmbuxsement from Respondent for its-costs, or seek an): other appropriate relief.
© 93. Nothing in this Order shall prechide EPA from taking any additional enforcement
ccﬁons, includjﬁg m_odiﬁcaﬁon of this Order or issuance of additional Orders, and/or additional
actions as EPA may deem necessary, cr from requiring Respondent in the future to 'pe'rfonn, :
additional activities pursuant to RCRA, or CERCLA, o any other applicable law. Such
additional enfoccement actions may in:clude, buit are not necessarily llmxted to: actions taken

pursuant to Section 3008(a) of RCRA, 42 U.S.C. § 6928(a), to assess civil penalties and/or seek
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injunctive relief; end further actions under Section 7003 of RCRA to address co.n.ditlions that nllay '
- present an imminent and substantial endangerment to human healﬁ or th.e environment caused by . |
any future.releases of solid waste or hazardous waste from the Doe Run facility. In a'ddition;
| Respondent shall be subject to civil penalties of up 0 $7,500 per day for any violation of this
Order under 7003(b) of RCRA, 42 U.S.C. § 6973(b) |

94. Notwithstanding any provision of tlns Order the Umted States hereby reserves a]l of
its information gathermg, inspection and all enforcement authorities and rights under RCRA,
CERCLA, and any other applicable statutes or regulations. The United States expressly reserves
all rights it has tp'issue additional orders o to take othel" action it deems necessa:y or appropriate -
to address any other areas of the Site or Facility which the United States deems a threat to huiman
health or the environment. | )

95. Respondent may be subject to civil penalties of up to $37, 500 per day for any
violation of this Order under Section 106(b)(l) of CERCA, 42 US.C. § 9606(b)(1) Respondent '
may also be subject to ptmmve damages in an amount up to three times the amount of any costs
incurred by the United States as a result of such violation, as provided in Section 107(c)(3) of
CERCLA, 42 US.C. § 9607(c)(3). In addition, EPA may carry out the roquired actions
umlaterally, pursuant to Section 104 of CERCLA, 42 U.S.C. § 9604 All penalties shall begin to :
accrue through the final day of correction of the noncompliance.

96. Nothing in this Order shall constitute or be construed as a release from any-clainl,
cause of action er demand at law or in equity against any mﬁon for any liability arising out of or |

relating in any way to the Doe Run facility.
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97. Ifa court issues an order that invalidates any provision of this Order or finds that
R@pondent has sufficient cause not to comply with one or more provisions qf this Order,
Respondent shall remain bound to comply with all provisions of the Order not invalidated by said
court order. | |

98. Except as specifically provided in this Onder, nothing herein shall limit the power
| and authority of EPA to take, direct, or order any and all actions necessary to protect public
héalth, welfare, or the environment or to prevent; abate, or minimize an actual or med
reiease of hazardous substances, pollutants, or contaminants, or hazardous or solid waste or
' constltuents of such wastes, on, at, or from the Site. Further, ndthing herein sball prévent EPA
. from seeking legﬂ or equitabie relief to enforce the terms of this Order, from taking OM legal
or éqﬁitable actioh as it deems appropriate and necessary, or from requiring Respondent in ﬁe
future to perform ‘additional activities pursuant to C‘ERCLA'or any other apﬁlicable law. The
EPA reserves, and this Order is without prejudice to, all rights against Respondent with respect
to all other matters, including, but not limited to: |

| a. claims based on a failure by Résponde"nt to meet a requirement of thi‘s Order;

. liability for costs incurred by EPA for the performance of the Work required under this
| oaa in the event that Respondent fails to perform the Work, in addition to any response costs
incurred by EPA associated with responding to a release or threatened release of hazardous
substances at or from the Site or Facility; | '
| c. liability for pe'rfonnance of response action(s) other than the Work requmed by this
Oﬂen | |

d. criminal liability;
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e. iiability for damages to, destruction of;, or loss of natural resources, and for the costs of
any natural resource damage assessments;

f. liability arising from the past, present, or futme disposal, release or threat of release of

. hazardous wastes or hazardous substances from the Site; and
| g- liability for costs incurred or to be incurred by the Agency fof Toxic Substances and
Disease Registry related to the Site. o |
| XV1. SAMPLING AND ACCESS
-99. The EPA, MDNR, and/or its authorized representative shall have access to the Site at

all reasonable times for the purpose of revfewing the progress of Respondent in carrying out the

provisions of this Order and for puxposes including, but not limited to, inspecting and copying

reco‘rds, collecting samples, and verifying data. Nothing in this Order shall restrict EPA’s rights

un&er Section 3007 of RCRA, 42 U.S.C. § 6927, and CERCLA, or other statutory authority.
XVIL EFFECTIVE DATE AND COMPUTATION OF TIME - |

100. This Order shall become effective immediatel)'( upon signature. All time_s for
performance of ordered activities shall be calculated from this effective date.

101. The EPA has established an Administrative Record which cc.)ntains the documents
that form the basis for the iss@nce_ of this Order. It is available for revxew b}; appointment on
weekdays between the hours c;f 3:30 am. and 4:00 p.m. at the offices of EPA, Region 7, located
at 901 N. 5™ Street, Kansas City, Kansas 66101.- To review the Administrative Record, please -

contact EPA’s Project Coordinator.
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XIX. MODIFICATION AND TERMINATION

102. | The EfA may modify or revoke this Order based upon information discovered
during the course of implementation of the Order. Any modification shall be incorporated into a
mised Order and issued to Respohdent in the form of a modified Unilateral Administrative
Order The provisions of this Order shall remain in full force and effect until- all actions requlred
by this Order have been completed and EPA has notified the Respondent, in writing, that the
acﬁons required by this Order have been completed. Respondent shall notify EPA in writing at
such time as it believes that all such actions have been completed. The EPA shall have sole
diecretion in determining whether or not all such actions have in fact been completed. Ifailure to
complete all activities required hereunder as directed by EPA shall be deemed a violation of this
0_'rder. Tbe;EPA’s provision of written notice to Respondent pursuant to this paragraph shall not

 be construed as a waiver of any of EPA’s rights to take further enforcement action under RCRA.

" of any other laws.

IT IS SO ORDERED. . | SR

) Bé:/'yi zooj

Actiffg Regxonal Administrator
* . United States Environmental Protection Agency
Regmn 7

%i%

Steven L. Sanders
Senior Counsel
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APPENDIX A

- - STATEMENT OF WORK FOR
SITE CHARACTERIZATION ACTIVITIES
ATTHE
HERCULANEUM LEAD SMELTER SITE
HERCULANEUM, JEFFERSON COUNTY, MISSOURI

JUNE 2009 -

The Respondent shall collect samples for lead in the surface soil and gravel driveways of .
all occupied residential properties in Herculaneum, Missouri that are located within a 1 mile '
radius of the Doe Run lead smelter facility in Herculaneum, Missouri. The samples will be -
collected consxstent with the procedures in the attached Quality Assurance Project Plan. All
samples will be collected at a depth not to exceed 1 inch. No interior dust samples are required
under this sample collection activity.-

Where action under this SOW is to be performed in areas owned by, or in possession of,
someone other than Respondent, Respondent shall use its best efforts to obtain all necessary
access agreements within two (2) days of performing any sampling activities :

The Respondent shall develop a Health and Safety Plan for review by EPA. It shall be
implemented during the Work performed under this Order. The Health and Safety Plan shall
eomply with applicable Occupational Safety and Health Adnumstration regulations.

_ The Respondent shall begin the samphng activities within 14 days of the effective date of
the Order and complete the sampling activities within 60 days of the effective date of the Order. '.

~ The Respondent shall transmit the results of the sample analysis to each individual
property owner from whose property the sample was collected and shall copy the Project .
Coordinator and MDNR on these data transmittals. If any of the properties are renta] properties
* the data transn'nttal will be sent to the renter and the property OWRer. i

The Respondent shall prepare a report summarizing the rwults of all of the samples
collected during this activity. The report shall include at least one map showing the results and -
locations of all samples collected. The report shall be completed within 90 days of the effective -
. date of the Order.
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1.0 PROJECT MANAGEMENT

11 DISTRIBUTION LIST

Region VII EPA | Joe Davis, USEPA Project Manager
- . BobDona, USEPA SuperFund Quahty Assurance
Coordinator : )
Region VI START - . Ryan Schuler, START Project Manager

Hieu Q. Vu, START Program Manager
Ted Faile, START Qpality Assurance Manager

12 PROJECT/TASK ORGANIZATION/SCOPE OF WORK

Ryan Schuler, of the U.S. Environmental Protection Agency (USEPA) Region VII Stiperfund Technical
Assessment and Response Team (START), will serve as the START Project Manager for the activities
described in this Quality Assurance Project Plan (QAPP) to be conducted at the Hm@qﬁm Lead
Smelter Site in Hemlaﬂém Missouri. He will be responsible for overall coordination of site activities,
ensui’ing_ implementation of the QAPP, and providing periodic lupdates to the client cbncmiﬁg the status
of the project, as needed. Joe Davis will be the USEPA Project Manager for this activity.

Eight to ten START members will comprise the field/sampling team. The team will be responsible for |
 assisting EPA with surveying activities, obtaining aocess to sampling, propertiw, acquisition and
calibration of sampling equipment, sample collectlon, field screening, documentation of residential
property conditions and field activities, and coordmat:on of laboratory analyses. The START Quahty
Assurance (QA) Manager will provide techmcal assistance; as needed, to ensure that necessary QA
issues-are adequately addressed. ' : :

This QAPP wag prepared to addres.«'; site characterization to determine the extent of soil contamination-

" caused by operations at the Herculaneum Lead Smelter (HLS) site in Herculimeﬁm, Missouri. In
addmon air monitoring stations will be established to document fugitive releases of airborne
contammants The scope of work includes obtaining proparty access, surveying/marking sampling cells
at each property, collection of surface soil samples for field screening and laboratory analyses, and '

collection of ambient air samples at several locations near the HLS site.
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'Ahhough an attempt will be made to adhere to this QAPP as much as possxble. the proposed actwmes
may be altered in the field if warranted by slte-specnﬁc conditions and/or unforeseen hindrances that
prevent any aspect of this QAPP from being unplemented in a feasible manner. Such deviations will be
' :recorded in the site lJogbook as necessary. This QAPP will be available to the field wam(s) at-all times-
during sampling activities to serve as a key reference for the proposed activities described herein.

'1.3 PROBLEM DEFTNITIONIBACKGROUND/SITE DESCRIPTION

Tlns QAPP was prepared by the Tetra Tech START to address imminent and long-term concerns that
'_eould impact human health and/or the environment at the HLS site (site), where metals-contaminated
soils (predommantly lead, cadmium and zinc) have been 1dentxﬁed dunng previous sampling activities.

The HLS site is located at 881 Main Street in Herculaneum, Missouri, about 25 miles south of the St.
Louis metropolitan area (see Attachment A - Figure 1: Site Location Map). The site property is
appmximetely 52 acres in size. An approximately 24-acre slag disposal pile is located south of the -
smelter in a horseshoe bend of Joachim Creek. The slag pile is located in the floodplain of Joachim
" Creek, in an area classified as a wetland. The smelter site is bordered on the east by the Mississippi
River and on the north and west by residential areas.. South of the smelter is the slag pile and wetland
‘ared. The slag plle is bordered to the east, west, and south by Joachim Creek, and to the north by
" residential areas and the smelter fae:hty (see Attachment.B - Figure 2: Aerial Photography). The slag
pile and most of the smelter facility are located in Jetferson County, Section 29, T. 41 N' R6E,,
a.lthough the northern portion of the facility extends into Section 20. Geographxe coordinates of the site
. are 38 15' 19.0" north latitude and 90 22 56.7" west longitude. -

‘I‘he site is an active lead smelter, the largest of its kind in the United States. HLS began operations in

' 1892 as part of the St. Joseph Lead Company In 1986, it became part of the newly formed Doe Run
Company ('Doe Run), a joint venture of the FIuor Corporation and the Homestake Mining Company In
- 1990 the Flyor Corporation became the sole owner of Doe Run. The site consists of three mam areas:
(1) the smelter plant, located on the east side of Main Stmet; (2) the slag storage pile; and (3) office
bmldmgs on the west side of Main Street.

The following major processes occur at the HLS site: (1) sintering, smelting, and refining of lead ore;
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. @ sulfi.\ric.: acid production from waste sulfur-contéining gases generated by the sintering operation; and |
<)) wastewater freatment. The smelﬁng operation generates a molten slag, 20 percent of which is sentto
| a slag storage pile as waste. The slag pile occupies approximately 24 acres in the floodplain of Joachim _

" Creek, and is up to 40 feet tall in some sections. In 1993, during a major flood 6vent, water reached
several feet up the sides of the slag pxle The site also genmtes stack air emissions from the smelter and
' fugitive au' emissions from various operanons (MDNR, 1999),

" Several investigations have been conducted at the site, including a Prélimi.nary Assessment/ Screenmg
Site Ihspection by the EPA in 1980, a multimedia compliance inspection by the EPA in 1995, a
Prelmmary Ecological Risk Assessment for Flsh and Wildlife Habitats by the U.S. Fish and Wildlife
 Service (USFWS) in 1998, end a Preliminary Assessmmt by the Missouri Deparunent of Natural - -
Resources (MDNR) in 1998 and 1999. In addition to these state and federal lead investigations, the
facility has collected and submitted to the state a large quantity of environmental data pursuant to
Missouri’s site-specific State Implementation Plan (SIP) established under the Clean Air Act (CAA), |
National Pollutant Dischafge Elimination System (NPDES) permit, Metallic Minerals Waste
Management Act permit, and voluntary soil cleanup efforts in the surrounding Herculaneum corhmunity.

Based on previous investigations, primary metal contaminants in the slag pile include arsenic, cadmiurh,

| copper, lead, nickel, and zinc. The siag pile has been partially inundated by flood waters in the past. The
USFWS identified significant concentrations of lead, cadmium, and zinc in floodplain soils; significant
concentrations of lead and zinc in river sediments; and significant zihc concentrations in surface water

samples collected fromi drainage ditches on the Joachim Creek floodplain.

Sﬁck and fugitive emf-séions from the site, and fall-out from these emissions, have resﬁlted in releases of
leﬁd, cadmium, and sulfur dioxide to the air and soil. Since 1980, the smelter’s emissions have been
regulated under general and snte-specxf' c regulation established in the SIP. Lead emissions at one air .

' monitoring station near the site have cons1stently been above the 1.5 microgram per cubic meter ( ym’)
National Ambient Air Quality Standard (NAAQS), since it was installed in 1992. Due to the continued
noncomphance with the NAAQS standard, new SIP regulatnons are bexng developed by the site and
MDNR. ' '
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Soil sampling has shown lead levels as high as 12,800 parts per million (ppm) in the surface soils of
homes surrounding the smelter. A 1992 Jefferson County Health Department study identified 13 homes
near the site where children had lead levels greater than 15 micrograms per decaliter ( g/dl). Twélve of
these 13 homes had lead levels in the soil ranging from 1,000 to 3,500 ppm, and one had lead levels in

the soil up to 999 ppm. Thitteen out of 21 birds tested as part of the USFWS study showed clinical or
subchmcal lead poisoning based on hver analysis. Fish and tissue samples collected during this study -
had lead concentrations up to 7.5 ppm. Undera groundwater momtormg program-conducted at the site
since 1980, lead and cadmium concentratnons in the groundwaier periodically have been found above the
respecﬂve mmnmum contaminant levels (MCLs) established under the Safe Drmkmg Water Act. The

’ MCLs for lead and cadmium are 15 parts per billion’ (ppb) and 5 ppb, respectwely . I . |

In August of 2001, EPA was notified by a Herculaneum citizen of a grey powdery substance on the roads

* in the town. Further investigation identified the substance containing lead at 300,000 ppm or 30%.

- Additional field screenibg identified the trucks delivering lead concentrate to.the Doe Run Smelter as the
likely source of the material along the haul routes in the town,

14  PROJECT/TASK DESCRIPTION

The activities described in this QAPP will address the following:

A. " The extent of soil conta;:mination in residential yards, dﬁy—care' facilities, areas in schoolyards
 frequented by children, parks, and ail other child high-use areas affected by the HLS Qberat'ions
*located east of and adjacent to U. S. Highway 61 and north of Joachim Creek in the township of
Herculaneum, In addition, all residential yards and child high-use areas adjacent to or north of
Old Route 61 Highway between the Joachim Creek overpass and U.S. Highway 61 shall be
characterized. This includes all remdentnal lots owned by the Doe Run Company and vacant
residential lots.

B. - If the results of the site characterization along haul routes conducted in item A above Mcam
that high levels of surface soil contamination exists beyond the boundaries specified,
sampling will be conducted to delineate the extent of this contamination in residential yards,
day-care facilities, areas in'schoolyards frequented by children, perks, and all other high use
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areas affected by the HLS operations.
1.5 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The QA objective for this project is to provide valid data of known and documented quality. Specific |
Data Quality Objectives (DQO's) are discussed ini terms of accuracy, precision, completeness, -
representativeness, and comparability, | ' '

For this project, accuracy is defined as the ratio, expressed as a percentage, of @ measured value to a true
or réfereﬁce value. The measurement pfoéeés of a contaminant concentration includes separate field and
lab.ératory measurements. Errors are qé’sociated with each of these two types of measurements. These

- _errors will be quantified and,-exmessé& asa meﬁsure of accuracy.. The analyticallcomporieni of accuracy
will be expressed as Percent Recovery based on the analysis of lab-prepared spike samples and
Performance Evaluation (PE) audit samples. | '

Precision for this project is defined as a measure of agreement among individual measirements of the
same property and will be expressed via duplicate sanipleé. .'-The overall precision js assessed by |
 collection of duplicate or collocated samples. Approx‘ihately 10% of duplicate/coliocated samples is -
anticipated. | ' :
Data completeness will be ex;;ressed as the percentage of data generated that is considered valid. A _
completeness goal of 100% will be applied to this project; hoﬁever, if that goal is not met, site decisions
| may still Ee made based on the remaining data. No specific critical samples have been identified for the

-project.

Representativeness of collected samples is facilitated by establishing and following criteria and
procedures identified in this QAPP. :

Data comparability is achieved by requiring all data generated for the project be reported in common.
units. The following table lists the various types of data that will be generated and the specific reporhng

units. S -
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Metals in Soil by X-ray Fluorescence Spectrometer (XRF)

ppm

Metals in Soil by Laboratory Analysis

milligrams per kilogram (mg/kg)

Metals in Air

micrograms per cubic meter ( g/m®)

Sampled Air Volume at Standard Temperature and Pressure
(STP)

cubic meters at STP (m* STP)

{| Sampling Flowrate at STP cubic meters per minute at STP (m*/min STP)
Wmd Speed miles per hour (mph) |
Wind Direction (Field Repon) . dcgrecs_ on an azimuth compass
Temperature . ’ degrees Farénheit ( F) |
Barometric Pressure (not corrected to sea level) millimeters of mercury (mm. Hg)

Time

| military time (00:00 - 24:00)

Date

month/day/year

1.6 SPECIAL TRAINING REQUIREMENTS/CERTIFICATION

All site personnel will be required to have completed a basic 40-hour health and safety (Hazardous

Waste Operations and Emergency Response [HAZWOPER])) training course and annual refreshers.

Familiarization with the Niton™ XRF and its operating procedures will also be necessary for the START

members.

1.7 DOCUMENTATION AND RECORDS

'START personnel will maintain a field logbook to record all pertinent activities associated with the

sampling events. Appropriate documentation pertaining to photographs taken by START will also be

recorded in the field logbook. Information pertaining to all samples (i.e., sampling dates/times,

locations, etc.) cdllected during this event will be recorded on sample field sheets genératcd by START.

Labels generated by START will be affixed to sample containers, identifying sample numbers, dates

collected, and requested analyses. Chain of custody records will be completed/maintained for all

samples from the time of their collection until they are submitted to the laboratory for analysis.
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A healt.h and safe'ty plan will be p;epared by START prior to the field activities that wiil'address site:
specific hazards. The health and safety plan will be reviewed and signed by all field per.sonnel prior to
field work, indicating that they understand the plan and its reqmrcments Copxes of the plan will be '
avaxlable to all personnel throughout the sampling activities.

2.0 MEASUREMENT/DATA ACQUISITION

21  SAMPLING PROCESS DESIGN

The proposed sampling scheme for this pro;ect will be in accordance thh the Removal ngram
Representative Sampling Guidance, Volume 1: Soxl, OSWBR Dlrecuve 9360 4-10, November 1991 and
Jjudgmental (based on the best pmfwsxonal judgement of the sampling team) The sampling desxgn ' _
proposed in the following pardgraphs has been selectéd to identify the extent of soil contamnation at the
- site. The proposed number of samples is a balance between cost and coverage and represents a _
reasonable attem_pt to meet the study objectives while staying within the budget constraints of a typical _
site investigation. ' ' -

The characterization sampling will be conducted in a priority hierarchy as follows:
1. Residential yards where a known child under 7 years old resides.
2. Residential yards along the primary and secondary concentrate haul routes.
3, Child high use dreas, - |

At a minimum, residential properties located in the previously.identified area will have four quadrants

established around the home, which will radiate out 50 feet from each side of the home. Ini each
| quadrant, a mnefahquot composite. sample will be collected from the upper 1 inch of soil and screenad

" with a Niton™ XRF. Therefore, a minimum of 4 four samples will be collected from each resedential
property. Soil samples will not be collected from within 3 feet of the residential dwellings to reduce the
potetmal lead-based paint contribution to soil-lead concentrations. In addition, multx-ahquot surface soxl
samples will be taken at the drip line of each structure where a child under 6 years old with eleyated

blood lead is known to reside. Multi-aliquot surface soil samples will also be collected from any play'
areas, gardens, sand plles unpaved driveways, and other areas appearmg to be ﬁ'equented by children.
The number of aliquots for these areas will be dependent upon size, but, in general, will follow the -~

7 ' ) GP011/010027.00



aliquot density used for the quadrants.

A 9-aliquot soil sample will be §ollected from the five-foot section of residential yards and high child use
areas adjacent to roads used as haul routes by the Doe Run Company and within the first 50 yards of the
streets intersecting with those haul routes.

- in addition to soil sampling at réside:-;tial properties, indoor dust samples will be collected at residential
'homes which meet the one of the following criteria’ 1) homes which have a child less than 6 years of
age; and 2) homes which have an XRF screening concentranon of greater than 10,000 ppm from any area
- of the yard

-For locations yv_l;ere there are no residenées, a center point, depicting a possible future building site, will
be established and flagged. From the center point, four quadrants will be established, which will radiate
out 100 feet in each compass direction, and the aforementnoned sampling protocols will be completed

(e g co!lectmg a nme-ahquot composite from each quadrant). '

If the results of the screening characterization conducted indicate that surface soil contamination exists
(i.e., lead concentranons greater than 400 ppm) beyond the spetified limits, further sampling will be
‘conducted on propertm beyond the defined samplmg ; -

“In addition to soil sampling, four to ﬁve ambient air sampling apparatus will be established at several
locations near the smelter to determine the potential impact of transportiné lead materials from and tothe
smelter. Specific monitoring focations will be based on field judgment. The monitoring locations will
. include high traffic and low traffic areas, in order to study any dffferences. 'Ihe'smﬁpling apparatus wil} '
. include Hi-Vo) and PM-10 Hi-Vo! air monitoring instruments. The air mommrmg mstruments will be
. placed on the ground. At least one Hi-Vol and one PM-10 Hi-Vol will be collocated at one location.

A summary of anticipated samples to be collected for this prbject is provided in the .folloyving table. The

. exact number will depend on field screening results, as previously described. Approximately 10 percent

- of all screening samples will be collected for laboratory confirmation analysis.
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1.8 i’

, nickel

L ‘3 & e G 0 W s, P
Lead, cadmium, arsenic, zinc

Dust Lead, cadmium, arsenic, zinc, nickel
Air Lead, cadmium, arsenic, zinc, nickel
-NA = Not Applicable

! See Section 2.4 for details pertaining to analyses.

2.2 SAMPLING METHODS REQUIREMENTS

Soil samples will be collected following the EPA Region 7 SOP #2231.12A: ERT #2012; “Soil
Sampling.”.‘, Confirmation soil samples will be collected with a clean, dedicated stainless steel spoon and
homdgenizz_d in a clean, dedicated aluminum pie pan. The samples will be screened with the XRF after
homogenizing the soil, and three consecutive XRF readings will be collected. The three homogenized
' XRF readings will be recorded on a field sheet. Screening sémples using the XRF will follow EPA
Region 7 SOP # 4231.707A. The location of the XRF readings (as well as confirmation sample location,
if necessary) will also be recorded on éach field sheet. Confirmation samples will be transferred directly

. into the appropriate container for analysis. The samples will be submitted to a subcontracted laboratory.

Indoor dust sampling will be conducted in accordance with EPA Region 7 SOP #4231.11A with a minor
modification to include the use of a hand-held electric vacuum sweeper. A dedicated filter will be used
for each sample. The dust sample will be collected from an adequate area to provide a minimum of 5
grams of weight. The sampling area will include high traffic areas, children bedrooms, and/or
undisturbed areas. Pertinent sampling information will be documented on field sheets. The dust sample

will be transferred directly into a dedicated zipl.ock bag and labeled for laboratory anhlj/sis.

. All ambient air sampling will be aécorﬁplished using Hi-Vo_l and PM-10 Hi-Vol Air Samplers
(manufactured by General Metals .Work, Inc., Village of Cleves, Ohio); or equivalent The samplers will
be operated in accordance with EPA Region 7 SOP No. 2314.1A and No. 2314.2A except where |
procedures differ from this QAPP. In all caseé, the policies described in this QAPP shall take precedence
over other EPA SOPs. Each sampler will be positioned on the ground level. Suitable supporting

structures meeting all local and Federal éafcty codes will be used. Samplers will be operated
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continuously for a 24-hour (+10%) sampling duration. Sampler start and completion times will be .
referenced to 2400 hours. -

Air samples may be voided by the BPA OSC or START Project Manager under !:he following conditions:

(l) If the sampling duration is outside the 21.6 to 26.4 hour limit; (2) evidence of sample tampering is
observed; or (3) sample is known to be unrepresentative (due to contaminatio_n. sampler failure, etc.).

One meteorological station will be established for the air monitoring. The station will be sited and
operated in accordance with *Quality Assurance Handbook for Air Pollution Méasurement Systems:
Volume I'V Meteorological Measurements®, EPA-600/4;82-060, August 1989. Specifically, the station
will measure wind direction, wind speed; and temperature from a height of 10 meters. Data logging will
be accomplished electronically using an averaging time of 1 hour. Surface pressure (not comrected to sea’
level) will be recorded hourly. If larger scale meteorologxcal data are required, such "synoptic" data will
be acqulred from the nearest US Geologu:al Survey stream recordmg station or from the nearest

reportmg airport.

Dnsposa.l of nnvestlganon-denved wastes (IDW) and procedures for equlpment/personal decontammanon
will be addressed in a site-specific health and safety plan prepared by the Tetra Tech START. In'
general, it is anticipated that most IDW will consist of disposable sampling supplies (gloves, paper
towels, etc.) that will be dlsposed of off-site as uncontaminated debns

23 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Samples will be collected in accordance with procedures defined in Region VII EPA SOP 2130.4B.
. Cham of custody procedures will be maintained as directed by Region VII EPA SOP 2130.2A. Samples
) will be accepted by the contracted laboratory according to their specific procedures and SOPs.

All soil sample containers will be placed in plastic bags to control spillage in case the containers break
durjng shipment. Soil and dust samples will be placed in cdolers containing packing material and
enough ice to ensure that the temperature of the samples does not exceed 4 C. Necessary paperwork for
all samplqs,.including chaiq of custody records, will be cdmpleted by the Tetra Tech START and
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maintained with the coolers until delivery to the laboralory If shlpmcnt of the samples is required via
oommercxal service, each cooler lid will be securely taped shut, and two custody seals will be
signed/dated and placed across the lid opening. The samples will be submitted to the receiving -
laboratory by START personnel in a time-efficient manner to enéure that the applicable holding times
are not exceeded.

24 ANALYTICAL METHODS REQUIREMENTS

The samples will be analyzed at a pre-cjua]iﬁed laboratory contracted by the Tetra Tech START,
according to the EPA methods listed in the following table. Detection limits that are typically reported
by those methods are cxpectcd to be adequate for this act:vxty The requested analyses have been
selected based on past sampling data and historical information collected for the site: '

' Analytical Parameter ' EPA Method Number

‘ SOIL/DUST
Lead, cadmium, arsenic, zinc, nickel . SWB846 Method 6010B
EE AIR
Lead, cadmium, arsenic, zinc, nickel - | SW846 Method 6010 B and 7000 Series

' EPA may cease the analysis for zinc and nickel content if zinc and nickel
concentrations in the initial confirmation samples are oonsxstcntly below MDNR's Any
' Use Soil Levels.

2.5  QUALITY CONTROL REQUIREMENTS

Because dedicated supplies will be uéed for all samples (i.e., stainless steel spoons, pie pans, etc.), no QC
samples will be required to assess the potential for cross-contamination. Analytical error (prec'ision and
accuracy) will be determined by the analysis of laboratory-prepared duplicates and spike samples. These
criteria, along with other laboratory QC elements, will be performed in accordance with the contract

laboratory’s Quality assurance plan.

To satisfy the quality control elements for the XRF, data will be collected and analyzed for cémparability .
to laboratory data, to determine detection and quantitation limits, and to determine accuracy and '

precision. The mean of the three XRF readings taken for each confirmation sample will be compared
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statistically to the laboratory results for each confirmation sample to assess comparability. The measure
of agreement () for the XRF unit should be above 0.7 or greater for the XRF data to be considered

scmeemng Jevel data.

For every measurement, the thon'"‘ gives an uncertainty range that represents 495 percent conﬁdenéé
interval. In genersl, precision/accuracy increases with increasing sample run time. Due to preliminary
sample results indicating high lead levels, XRF sarple run time will be mcreased accordingly to- 1mprove
- precision and accuracy. The goal is for samples to be scmened long enough to obtain precision

. ' measurements within 20% of the actual concentrations.

L)
2.6 mS'IRUMENTIEQUIPMENT TESTING, INSPECTION AND MA]NTENANCE
REQUIREMENTS .
Testmg. inspection, and mmntenance of all sampling equipment and supphes, along with field screening
instrumentation, will be performed by START personnel prior to deployment for field activities. Testmg,
iﬁspection, and maintenance of analytical instrumentation will be performed in accordance with the
contracted laboratory’s analytical SOPs and manuf_a,cmfers"recomméndaﬁons.

2.7 . INSTRUMENT CALIBRATION AND FREQUENCY '
Calibration of the field screening and laboratory analytical insu'uhnentaﬁon will be in accordance wiiﬁ -
the rcfei‘méed SOPs and manufacturérs' recommerrdations.

2.8  INSPECTION/ACCEPTANCE REQU]RENIENTS FOR SUPPLIES AND
CONSUMABLES

All sample containers will meet EPA criteria for cleaning procedures required for low-level chemical
analysis. Sample containers will have Level II certiﬁcations prov.ided by the manufacturer in accordance
-with pre-cleaning criteria established by EPA in Specifications and Guidelines for Obtaining
Contaminant-Free Sdnpie Containers. The certificates of cleanliness will be ma;imained in the ﬁmjea
file.
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29  DATA ACQUISITION REQUIREMENTS

Previous data/information pertaining to the site (including other analytical data, reporrs, photos, mapa, ﬁ
etc.,, which are referenced in this QAPP) have been compiled by START from lvarious sources. Some cf
that data has not been verified; however, that information will not be used for decisioni~making purposes
without verification of m authenucrty

210 DATA MANAGEMENT

All Iaboratory data will be managed as specified in the contract laboratory’s QAM. Preliminary data will
be received by the project manager on site. The final data package will be forwarded to a chémist trained
in data validation to complete the validation process. The results w:ll be summanzed a.nd included in the
report submitted to EPA. '

3.0 ASSESSMENT/OVERSIGHT

3.1 ASSESSMENTS AND RESPONSE ACTIONS

Assessment and response actions permmng to analytical phases of the project are addressed in the

: contracted laboratory 8 quality assurance manual(s) Becanse of the short durat:on of this sampling
event, no field audits of sampling procedures will be performed Corrective actions will be takén at the
discretion of the EPA Project Manager, whenever there appears to be problems that could adversely
affect data quelity and/or resulting decisiorm affecting future response actions pertaining to the site,

32  REPORTS TO MANAGEMENT

A letter report describing the sampling techniques, locations, problems encountered (with resolutions to
. ‘those problems), and interpretation of analytical results will be prepared by START, following
completlon of the field activities described herein and vahdatlon of laboratory data. The laboratory data
~ for sorl samples will be compared to all applicable or relevant and appropriate requnrements (ARARs),
including removal action levels that have been established for the site, to determine whether further
response is warranted. | | i
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40 DATA VALIDATION AND USABILITY

41 DATA REVIEW,_VALIbATION, AND VERIFICATION REQUIREMENTS

Data review and verification will be performed by a qualified laboratory enalyst and the laboratory’s
section manager in accordance with the contracted lab’s quality assurance program. Follow-up
validation of the data will be performed by a Tetra Tech START chemist. The START Project Manager
will be responsible for overall validation and final approval of the data, i accordance with the projected

use of the results.

4.2 VAL]])ATION AND VERIFICA.TION METEODS

A quahﬁed Tetra Tech START chemist will review the data for laboratory spikes/dupllcates and
laboratory blanks to ensiire that they are acceptable. The START Project Mana.ger will inspect the data
to provide a final review. The START Project Manager will also compare the sample descriptions with
the field sheets for eonsnstency and will ensure that any anomalies in the data are appropriately

_documented.

43 RECONCILIATION WITH USER REQUIREMENTS

If data quality indicators do not meet the project’s requirements as outlined in this QAPP the data may
. be dxscarded, and re—samplmg and/or re-analysns may be requxred
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“ Herculaneum Lead Smelter
Herculaneum, Missouri

Figure 2
Aerial Photography
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Note: Samples will be taken every 200 hundred feet along
the transect lines between the 1 1/2 miles radius ring
and the 2 1/2 miles radius ring.

1 1/2 miiest

-

Ay et
1i2 milesE

v b

Not to Scale

e

B
A
"

il

Herculaneum Lead Smelter
Herculaneum, Missouri

Figur‘e 3
‘ Sampling Map
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ADDENDUM TO THE QUALITY ASSURANCE PROJECT PLAN (QAPP)
FOR THE HERCULANEUM LEAD SMELTER SITE
HERCULANEUM, MISSOURI
Task Order No. 0027 -
This document serves as an addéndum to the Quality Assurance Project Plan (QAPP) for the
Herculaneum Lead Smelter (HLS) site, where removal activities-are currently being conducted at
residential properties within the Cit)r; of Herculaneum. Removal activities outside each home involve the
" excavation of Jead-contaminated soil, the placement of clean backfill, and the re-seeding of grass at the
property. Following these outdoo_r activities, the abatement of lead-contaminated dust inside the home is
being initiated. This QAPP addendum addresses screening/sampling of home interiors at which removal
activities have already taken place to assess the potential for recontamination due to on-going operations
at the HLS site. The data generated.durmg this sampling program will also be used by EPA to evaluate -
the need for additional measures/procedures to be taken dunng the abatement of lead-contaminated dust

. msxde the homes

Tetra Tech START is currently monitoring the concentrations of lead within backfill soil at 10 residences
where outdoor removal actxvmes have been completed This monitoring is being conducted on a monthly
" basis to evaluate the extent of recontamination of those propertnes The initial (baseline) samplmg event
occurred in February 2002. .Tetra Tech START is performmg a statistical study of the data genemted
during this baseline samplmg event to determine a statlstlcally representattve number of residence
interiors to be sampled. This study will be performed in accordance with the guidelines established in -
the following documents: Guidance Jfor Data Qualiiy A.s'.smment' Practical Methods for Data Analysis,
EPA QA/G-9 QA00 Version (EPA 2000) and Staristical Methods Jor Evaluatmg the Attainment of
Cleanup Standards (EPA 1989). The variability of the data generated dunng the baseline sampling event
' wnll be used to establish the number of residences to be sampled. It is anticipated that the sampling of 15
to 20 residences will generate a data set that is statistically representative of the area with a level of
conﬁdenee of 90 percent. '

" The interior of each residence will be sampled on a monthly basis. At this time, the duration of this
sampling program has not been determined, although it is anticipated to last about 12 months. All
resndences with children with known elevated blood levels for lead will be sampled. Selecting the
remammg res1dences to be sampled will be based on the following criteria: 1) resxdences with children
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-under 6 years of age; 2) statistical representativeness of the area to address the recontamination lssue,
and 3) access granted by the homeowner(s). Wipe and dust samples are to be collected from each
residence on a monthly basis. The initial sampling event will also include scwéniné for lead-based paint
(LBP) at each residence and the collection of wipe and dust samples from the personal vehicles of five
homeowners. Also, carpet samples will be collected from five residences and submitted to the contracted
laborato:y for analysis. The sampling protocols are presg_nted in the following sections.

. Wipe Samples

" Five wipe samples will be collected from non-porous surfaces in each residence during each sampling
event. The sampling locations will typically include three floors:and two window sills within the home.
If young children are present in the home, every effort will be made to collect samples from common '
areas used by the childx_'en and from the children’s bedroom(s). Templates of known area (1 square foot
[sq ft] for floors and 0.25 sq ft for window sills) will be used during éampling to assure the
representativeness of the data collected. -

As previously stated, wipe samples will _alsb be collected from the personal vehicles of five homeowners.
A 0.25-5q ft template will be used to collect a wipe sample from the dashboard of each automebile.

The sampling procedure for wipe sam;ilw will follow the guidelines set forth in the EPA Residential
Sampling for Lead: Protocols for Dust and Soil Sampling - Final Report (EPA 1995). All wipe samples -
will be submitted to the laboratory for analysis of arsenic, cedmium, lead, nickel, and zinc by EPA
Method 6020. Contaminant levels will be expressed in micrograms per sq ft (ng/ft?), which will
represent the contaminant loading at each sampling location. The anticipaléd number of field samples,
quality control (QC) samples, and method of analysis-are summarized in Table 1. '

Dust S’amples

One dust sample will be collected and submitted for analysis from a carpemd floor in each residence
during each sampling event. A vacuum ¢leaner equipped with a high efficiency particulate air (HEPA)
filter will be used to collect a dust sample from a high-tréffic area in each residence. A'r:empla:e ¢ sq‘ ﬁ)l' :
~ wil] be used at each safnpling location to assure the representativeness of the data collected. If sufficient
sample volume is not collected from the sampling ares, additional material will be collected from an

adjacent area of the same size.
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As stated above, dust samples will also be collected from the personal vehicles of five homeowners.
Each éample will be collected from the driver-side floorboard. If a non-porous (e.g., rubber or vinyi) .
floormat is present, the sample will be collected from the carpeting adjacent to the floormat. If an
upholstered floormat is present, the sample will be collected from the floormat itself.

" The dust samples will be collected according to general procedures described in Region 7 SOP 4231.11A
(modified to incorporate the use of a HEPA vacuum). Samples will be subnutted to the laboratory for the
analysis of arsenic, cadmium, lead, mckel, and zinc by EPA Method 6020. The contaminant levels will
be expressed in micrograms per kilogram (ug/kg), which will represent the total concentration of each
contaminant, and ug/ft’,' ‘which will represent the contaminant loading at each sampling location. The
anticipated number of field samples and method of analysis are summarized in Table 1.

- Lead-Based Paint Screening , .

During the initial sampling event, screening of potential LBP sutfaces inside each residence will be '

" conducted. This screening will be performed in each room of the residence and will follow the protocol
established in U.S. Depa@ent of Housing and Urban Development (HUD) Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing (HUD 1997). An x-ray fluorescence
spectrometer will be used to collect the readings from each pamted surface: For QC purposes, duplicate
readmgs will be collected at a frequency of 10 percent.

Carpet Samples

After a review.of the dust sampling data generated during the initial samplmg event, carpet samples wil]
be cotlected from five residences. Upon approval from the homeowner, a l-square—mch sample of carpet
will be removed from a high-traffic area and a low-traffic area withir each residence. New carpet will be
installed by an independent contractor-after the collection of these samples. In onder to limit the area
requiring new carpeting, samplmg locations will be selected in smaller areas/rooms yv:thm each
residence, such as a-hal'lway or child’s bedroom. The old carpeting will be removed and the
underlayment cleaned by a licensed lead abatement contractor prior to the installation of the new
carpeting. The carpet samples will be submitted to the laboratory for analysis of arsenic, cadmium, lead,
mckel, and zinc by EP<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>